Locus coeruleus activity in perinatally protein-deprived rats: effects of fluoxetine administration.
We have previously described an increased locus coeruleus activity in perinatally protein-deprived rats. Since locus coeruleus dysfunction has been involved in different types of anxiety disorders and considering the modulating action of serotonergic transmission on locus coeruleus activity, we assessed the effect of fluoxetine, a selective serotonin reuptake inhibitor (SSRI), on locus coeruleus activity as measured by the firing rate and the number of spontaneously active cells/track. Repeated fluoxetine administration reduced locus coeruleus activity in both control and protein-deprived rats, although the reduction was greater in protein-deprived rats. Dose-response curves for the inhibitory effect of clonidine showed subsensitivity of alpha2-adrenergic autoreceptors in protein-deprived rats, a phenomenon reversed by fluoxetine treatment. Dose-response curves for the inhibitory effect of 2,5-dimethoxy-4-iodoamphetamine (DOI) were similar in both groups of rats. Following fluoxetine administration, subsensitivity to this effect developed in control but not in protein-deprived rats. Extracellular noradrenaline level in the prefrontal cortex, as measured by microdialysis procedure, was higher in protein-deprived rats compared to controls, and this difference was reduced after fluoxetine administration. A challenge with yohimbine increased the extracellular noradrenaline level in control but not in protein-deprived rats, suggesting subsensitivity of alpha2-adrenergic autoreceptors in early protein malnourished animals. These results stress the complexity of plastic changes induced by early protein malnutrition and sustain the hypothesis that perinatally protein-deprived rats may represent a useful animal model for screening antipanic agents.